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ABSTRACT 


Nutrient  intakes  of  male  and  female  cadets  were  evaluated  during 
the  1979-80  academic  year  as  part  of  a  study  to  determine  factors 
contributing  to  weight  gain  in  the  West  Point  cadejs-.  In  addition, 
the  study  was  the  first  nutritional  evaluatiorKffthe  cadet  diet  in 
the  history  of  the  West  Point  Academy.  -Five  consecutive  days  of 
dietary  data  were  collected  from  136  males  and  54  females  using  the 
diary-interview  technique.  Significant  differences  in  total  nutrient 
intake  were  found  between  sexes  but  not  between  classes.  The  mean 
daily  energy  intake  was  3738  kcal  for  the  imle  cadets  and  2454  kcal 
for  the  female  cadets.  For  both  sexes,  the  average  percentage  of 
energy  from  protein  was  13%;  from  fat,  38%;  from  carbohydrate,  46%; 
and  from  alcohol,  3%.  Only  18%  of  the  males  and  11%  of  the  females 
consumed  less  than  the  35%  fat  calories  rec< amended  by  the  MKDA. 
Sucrose  provided  14%  of  the  daily  calories  in  contrast  to  the  10% 
recommended  by  the  MRDA,  and  dietary  fiber  intake  was  low.  Overall, 
the  cadets  received  adequate  vitamin  and  mineral  nutrition  with  the 
exception  of  iron  for  the  female  cadets.  Twenty-six  percent  of  the 
females  had  low  daily  iron  intakes.  —Ihe  dining  hall  provided  50%, 
61%,  66%,  and  70%  of  the  average  daily  enebgjf  intake  for  the  First, 
Second,  Third ,  and  Fourth  classes,  respect ivety>-^  There  were  some 
significant  differences  in  nutrient  density  between  weekday  and 
weekend  day  dining  hall  intakes,  but  overall  nutrient  density  of 
dining  hall  intake  was  adequate  for  both  sexes.  The  exceptions  were 
iron  density  on  weekdays  for  the  females  and  calcium  density  on 
weekdays  for  17-18  year  old  cadets  of  both  sexes .  kCAbout  20%  of  the 
daily  energy  intake  was  from  snacks.  The  high  calor^  intakes  of  the 
male  and  female  cadets  together  with  generally  overall  adequate 
nutrient  density,  resulted  in  a  high  percentage  of  the  cadet 
population  receiving  adequate  total  daily  vitamin  and  mineral 
nutrition.  Female  iron  intakes  were  problematic  but  the  need  for 
iron  supplementation  should  be  determined  on  an  individual  basis. 
The  level  of  calories  in  the  cadet  diet  provided  by  fat  arid  simple 
sugars  should  be  reduced  and  the  percentage  of  calories  from  complex 
carbohydrates  increased.  The  most  effective  approach  for  correction 
of  these  nutritional  inadequacies  would  be  a  combination  of  dining 
hall  menu  changes  and  nutrition  education  for  the  cadets. 


1 


Accesion  For 

1 - 

NTIS  CRA&l 

O 

DTIC  TAB 

□ 

Unannounced 

Justification 

a 

By . . 

Out,  ibution/ 


Availability  Codes 


Dibt 


Avail  a< >d lor 
Special 


PREFACE 


The  authors  wish  to  acknowledge  the  excellent  support  received 
during  the  USMA,  West  Point  study  from  COL  J.  L.  Anderson,  Director  of 
the  Department  of  Physical  Education  (DPE);  MAJ  R.  Massot ,  Officer- 
in-Charge,  Cadet  Mess;  CPT  M.  G.  Smith,  DPE;  and  Ms.  K.  Glynn, 
Dietitian,  Cadet  Mess.  In  addition,  we  would  like  to  thank  the  cadets 
from  the  classes  of  1980,  1981,  1982,  and  1983  who  participated  in  the 
study.  The  wholehearted  cooperation  of  the  cadets  greatly  contributed 
to  the  success  of  the  study. 

The  authors  also  wish  to  recognize  the  following  LAIR  personnel: 
Ms.  D.  Dare,  Ms.  J.  Jensen,  Ms.  K.  Ijee,  Ms.  J.  Lord ,  and  Ms.  N. 
Robinson  for  their  outstanding  efforts  as  interviewers,  and  SP5  R. 
.Su/rmers  for  his  administrative  assistance.  In  addition,  the  authors 
are  indebted  to  Mrs.  M.  Thomas,  Nutrition  Group,  NARADOOM,  who 
provided  invaluable  assistance  with  this  study,  and  to  Mr.  R.  A. 
Nelson  for  data  processing  assistance. 


ill 


TABLE  OF  CONTENTS 


Abstract  . 

Preface  . 

Table  of  Contents  . 

List  of  Figures . . . 

List  of  Tables  . 

BODY  OF  REPORT 

INTRODUCTION . 

METHODS  . 

Data  Collection  . 

Nutritional  Evaluation  Standards  . 

Reference  Groups  . 

Statistics  . 

RESULTS  AND  DISCUSSION  . 

Anthropometric  Data  . 

Questionnaire  Data  . 

Source  of  Average  Daily  Energy  Intake  . 

Total  Daily  Nutrient  Intake  . 

Nutrient  Density  Evaluation  . 

Average  Caloric  Intake  and  Nutrient  Density  of  Food 
Consumed  at  the  Cadet  Dining  Hall  . 

CONCLUSIONS  . 

RECOMMENDATIONS  . 

REFERENCES  . 

APPENDICES 

Appendix  A  (USMA  Weight  Control  Program)  ....... 

Appendix  B  (Military  Recommended  Dietary 

Allowances  for  Selected  Nutrients)  .  .  .  . 

Appendix  C  (Cadet  Dining  Hall  Menus)  . 

Appendix  D  (Figures  1-11)  . 

Appendix  E  (Tables  I  -  17)  . 


OFFICIAL  DISTRIBUTION  LISTS 


LIST  OF  FIGURES 


Figure 

Figure 

Figure 

Figure 

Figure 

Figure 

F igure 

Figure 

Figure 

Figure 

Figure 


Page 


1 

-  Source  of  Average  Daily  Energy  Intake. 

32 

2 

-  Source  of  Average  Daily  Energy  Intake 
from  Meals. 

33 

3 

Intake  Distribution  of  Average  Daily 

Protein  and  Protein  Density. 

34 

4 

-  Intake  Distribution  of  Average  Daily 

Calciun  and  Calcium  Density. 

35 

5 

-  Intake  Distribution  of  Average  Daily 
Phosphorus  and  Phosphorus  Density. 

36 

6 

-  Intake  Distribution  of  Average  Daily 

Iron  and  Iron  Density. 

37 

7 

-  Intake  Distribution  of  Average  Daily 

Vitamin  A  and  Vitamin  A  Density. 

38 

8 

-  Intake  Distribution  of  Average  Daily 

Vitamin  C  and  Vitamin  C  Density. 

39 

9 

-  Intake  Distribution  of  Average  Daily 

Thiamin  and  Thiamin  Density. 

40 

10 

-  Intake  Distribution  of  Average  Daily 
Riboflavin  and  Riboflavin  Density. 

41 

11 

-  Intake  Distribution  of  Average  Daily 

Niacin  and  Niacin  Density. 

42 

vi 


LIST  OF  TABLES 


Table  1 

Table  2 

Table  3 

Table  4 
Table  5 
Table  6 

Table  7 

Table  8 

Table  9 

Table  10 

Table  11 

Table  12 

Table  13 

Table  14 

Table  15 

Table  16 

Table  17 


Page 


-  Age,  Weight,  Height  and  Number  of  Male  and 

Female  Cadets  Studied  (mean  +  SD)  44 

-  Percent  Body  Fat  from  Skinfolds  of  Cadet 

Volunteers  by  Class  and  Sex  (mean  +  SD)  45 

-  Percentage  of  Cadets  with  a  Dietary  Change 

Within  the  Last  Month  46 

-  Nutrient  Supplement  Usage  by  Cadets  47 

-  Frequency  of  Salt  Usage  at  Meals  by  Cadets  48 

-  Total  Energy  Intake  by  Day  of  the  Week  and 

Sex  (mean  +  SD,  median)  49 

-  Average  (5-day)  Total  Daily  Nutrient  Intake 

(mean  _+  SD)  50 

-  Average  (5-day)  Energy  and  Protein  Intakes 

per  Kilogram  of  Body  Weight  (mean  +  SD)  51 

-  Individuals  Obtaining  Specified  Percentages 

of  F<xxi  Energy  from  Fat  52 

-  Total  Daily  Nutrient  Intake  and  Nutrient 

Intake  Distribution  of  Male  Cadets  (5-day  53 

average) 

-  Total  Daily  Nutrient  Intake  and  Nutrient 

Intake  Distribution  of  Female  Cadets  (5-day 
average  54 

-  Two-by-Four  Factor  Analysis  of  Variance  of 
Average  Total  Daily  Nutrient  Intake  and 

Nutrient  Density  55 

-  Average  (5-day)  Nutrient  Density  of  Food 

Intake  (mean  quantities/1000  kcal  +  SD)  56 

-  Average  (5-day)  Nutrient  Density  of  Food 
Intake  by  Energy  Intake  Quartile  for  Male 

Cadets  (mean  quantities/ 1000  kcal  +  SD,  median)  57 

-  Average  (5-day)  Nutrient  Density  of  Food 
Intake  by  Energy  Intake  Quartile  for  Female 

Cadets  (mean  quantities/ 1000  kcal  +_  SD,  median)  59 

-  Weekday  and  Weekend  Day  Dining  Hall  Caloric 
Intake  and  Caloric  Intake  Composition 

(mean  +  SD)  61 

-  Nutrient  iv^nsity  of  Dining  HaLl  Food  Intake 

on  Weekdays  and  Wwkend  Days  (mean  quantities/ 

1000  kcal  +  SD)  62 


vii 


nutrient  intake  evaluation  OF  MAIL  ANl)  female  cadets  at  the  united 

STATES  MILITARY  ACADEMY,  WEST  POINT,  NEW  YORK 


The  Department  of  Physical  Education,  United  States  Military 
Academy  (USMA)  at  West  Point,  New  York,  identified  a  problem  of  weight 
gain  developing  in  cadets  during  their  academic  careers.  Those  cadets 
who  were  found  to  be  overweight  by  biannual  height/weight  surveys 
were  enrolled  in  the  Cadet  Weight  Control  Program  (CWCP) ,  administered 
by  the  Department  of  Physical  Education  (Appendix  A).  During  the 
1978-79  academic  year,  3.5%  of  the  male  cadets  and  20%  of  the  female 
cadets  were  enrolled  in  the  CWCP.  The  number  of  cadets,  particularly 
female  cadets,  participating  in  the  CWCP  was  considered  to  be 
unacceptably  high.  This  situation  was  of  major  concern  to  the  USMA 
conmand  staff  and  a  policy  was  being  formulated  for  separating  from 
the  Academy  those  cadets  unable  to  maintain  the  required  body  fat 
standards. 

The  Commandant  of  the  United  States  Corps  of  Cadets  requested  a 
study  to  determine  factors  contributing  to  weight  gain  by  cadets 
during  their  academic  careers.  This  request  was  forwarded  from  the 
Comnandant  through  the  Surgeon  General  to  the  Division  of  Nutrition 
Technology,  Letterman  Army  Institute  of  Research  (IJ1IR).  Researchers 
from  LAIR  were  sent  to  the  West  Point  Academy  to  examine  the  many 
facets  of  the  problem.  This  report  presents  the  results  from  a 
portion  of  that  study;  the  nutritional  evaluation  of  the  dietary 
intake  of  male  and  female  cadets.  This  study  was  the  first 
nutritional  evaluation  to  be  conducted  on  West  Point  cadets  in  the 
history  of  the  Academy.  In  addition,  this  study  is  historic  in  that 
the  first  classes  of  females  cadets  were  studied;  the  Class  of  1980 
was  the  first  class  at  the  Academy  to  include  females.  The  evaluation 
of  the  body  composition,  work  performance,  energy  expenditure,  ;ind 
activity  patterns  of  male  and  female  cadets  in  this  study  have  been 
previously  reported  (1,2). 


METHODS 

Data  Collection.  Cadets  were  randomly  selected  from  class  rosters 
at  West  Point,  informed  about  the  study  purpose  and  methods,  and 
requested  to  volunteer  for  the  study.  It  was  estimated  that  25  males 
and  25  females  from  each  class  plus  25  males  and  25  females  from  the 
CWCP,  would  provide  adequate  statistical  power  for  the  study.  The 
first  30  male  and  30  female  volunteers  from  each  class  servxi  as 
subjects.  In  addition,  30  male  and  30  female  volunteers  from  the  CWCP 
were  recruited.  Due  to  the  limited  niimber  of  female  cadets  enrolled 
at  West  Point,  it  was  not  possible  to  obtain  30  females  from  each 
class.  In  addition,  less  than  the  desired  numbers  of  males  in  the 
1983  class  and  males  and  females  in  the  CWCP  volunteer'd  for  the  study 


retsch--? 


(TabJo  1).  Before  participating,  all  volunteers  signed  voluntary 
consent  and  privacy  ;u:t  statements. 

Weight  and  height  were  measured  on  all  cadets.  Weight  was 
recorded  to  the  nearest  10  g  from  a  triple  beam  balance  and  height  to 
the  nearest  millimeter  from  a  free  standing  anthropometer . 

Five  consecutive  days  (Wednesday  through  Sunday)  of  dietary  data 
were  collected  from  each  subject  utilizing  a  diary-interview  technique 
developed  by  investigators  at  LAIR  (3).  Energy  expenditure  and 
activity  pattern  data,  which  has  been  previously  reported  (2),  were 
collected  concurrently  with  the  dietary  data.  The  data  were  collected 
during  a  three  week  period  in  October  1979. 

Each  subject  was  randomly  assigned  to  an  interviewer  who  had  been 
trained  in  the  LAIR  dietary  diary-interview  technique.  The 
interviewer  met  once  with  each  subject  before  conmnencement  of  data 
collection  and  then  on  a  daily  basis,  except  Sundays,  during  the 

collection  period.  At  the  first  dietary  interview,  the  subjects  were 
instructed  in  the  pnxtedures  for  recording  daily  food  and  beverage 
consumption  on  pocket-size  diary  cards.  In  addition,  cadets  completed 
a  short  questionnaire  on  habits  related  to  dietary  intake.  Guidance 
was  provided  on  recording  the  food  item  description,  the  time  of 
•*uting,  the  source  of  the  food  or  beverage,  and  the  amount  (household 
measures,  size  dimensions,  package  weight,  etc.)  of  food  and  beverages 
consumed.  All  subjects  were  given  a  pocket-size  ruler  to  measure 

foods  which  could  not  otherwise  be  easily  quantitated  such  as:  pieces 
of  meat,  cake,  etc.  Intake  of  water,  salt,  and  spices  were  not 

recorded.  The  importance  of  recording  information  as  soon  as  possible 
after  eating  was  emphasized.  At  all  subsequent  interviews,  subjects 
returned  their  completed  cards  to  the  interviewer  for  review  and 

verification  of  portion  size  estimates,  for  clarification  of  unusual 
fcxxl  items,  and  for  assignment  of  each  food  item  as  a  component  of 
either  i  meal  or  snack.  If  an  individual  reported  intake  of  nutrient 
suppli -mentis ) ,  he/she  was  asked  to  bring  in  the  nutrient  supplement 
bottle  or  label  so  the  nutrient  content  of  each  tablet  or  capsule 
could  i>-  ncorded  by  the  interviewer . 

"family  style"  meals  were  served  to  the  cadets  at  the  Cadet  Dining 
Facility.  Before  serving,  the  average  portion  weight  was  measured 
for  all  pro-portioned  tixxis.  For  foods  which  were  served  in  bulk,  the 
avi-rugo  weight  of  the  food  in  the  serving  dish  was  obtained.  Each 
serving  dish  contained  enough  frxxi  to  serve  ten  cadets  (10  cadets  were 
sea'ed  at  oach  table).  In  addition  to  basic  food  preparation,  the 

Dining  Hall  o[x*rated  such  industrial  activities  as  a  Meat  Cutting  Shop 
arid  i  Bakery.  Fixxi  specifications,  meat  cuts  and  grades,  and  exact 
mgr 'd  o-nts  fur  all  breads ,  pastries,  and  desserts  were  obtained. 
I'rociso  rooipe  information  was  obtained  on  all  hxxis  served  in  the 
Cadet  Dining  Facility.  Nutrients  wore  computed  from  nutrient  values 
>d  lio  reeipo  ingnil i ont.s .  In  addition,  r<-eipes  and  ingredient  weights 
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were  obtained  for  all  taxi  items  purchased  by  cadets  at  local  foxi 
establishments.  R(*c  i  jjes  were  estimated  for  fax  Is  served  at  football 
tailgate  parties,  sponsor's  homes,  and  other  non-local  restaurants. 

Following  data  collection,  each  interviewer  coded  the  dietary 
data  of  assigned  subjects  for  computer  processing  and  verified  the 
correctness  of  the  axled  data.  Some  data  axiing  occurred  at  West 
Point  so  questions  could  be  answered  while  on  site.  Each  faxl  item 
was  assigned  a  food  identification  number  from  the  LAIK  Nutrient 
Factor  File  (NFF)  and  the  quantity  of  the  food  or  beverage  was 
converted  from  household  measures  to  the  equivalent  gram  weight.  The 
NFF  is  a  computerized  file  of  food  nutrient  composition  values 
obtained  from  the  LI.S.  Department  of  Agriculture,  ther  published 
literature,  and  fcxxl  manufacturers.  Faxl  composition  data  were  not 
available  for  all  nutrients  for  all  faxis  and  therefore,  calculated 
intakes  are  less  accurate  for  some  nutrients  (zinc,  magnesium, 
folaein,  and  vitamin  B-6  and  vitamin  B-12). 

The  time  of  day  and  where  the  faxl  item  was  consumed  (source) 
w< t*j  also  coded.  The  sources  were  defined  as  follows: 

1.  Dining  Hall.  -  Foods  served  at  the  Cadet  Dining  Hall,  box 
lunches  prepared  at  the  Cadet  Dining  Hal  1 ,  and  any  fcxxl  items 
carried  out  of  the  Cadet  Dining  Hall. 

2.  Home  -  Foods  prepared  and  consumed  in  the  cadet's  njom  (i.e. 
coffee,  Tang,  etc.),  faxis  eaten  at  parents  or  sponsor’s  liorne, 
and  taxi  prepared  at  parents'  home  but  sent  to  the  cadet  at 
West  Point  (i.e.  caikies,  etc). 

3.  Restaurant.  -  Commercial  food  outlets  which  provided  seating 
for  on  site  fcxxl  consumption  (i.e.  Eisenhower  Hail.,  Kirs  tie's 
Club,  Grant  Hall,  Officer's  Club,  Tin-  Thayer  Hotel,  Baxllers, 
Tony's,  and  other  oft -post  restaurants). 

■1.  Vendor  -  Conmereial  faxl  outlets  where  seating  was  not 

provided  (i.tJ.  fa)tball  concessions,  Dunkln  Donuts),  grocery 
stores  providing  ready-to-eat  faxl,  vending  machines,  and 

foal  served  at  l«rt.ies  or  meetings. 

Nutritional  Evaluation  Standards.  Shown  in  Appendix  B  art*  the 

Military  Ra-ommended  Dietary  Allowances  (MKDA)  which  were  used  to 
evaluate-*  the  calculatai  nutrient  intakes.  The  MKDA  are  the 

nutri  t  ional  standards  (Established  for  the  Armed  Services  (4),  and  ar.  ■ 
based  on  the  R>*('ommended  Dietary  Allowances  (5).  Tin?  MRDA  are  ;idapta) 
to  meet  the  needs  of  healthy  military  personnel  of  average  height,  and 
weight  ,  between  the  ages  .if  17-30  years,  w!i<>  are  moderately  active, 
and  living  in  a  tempera  t  ■  •  or  thermally  neutral  environment  .  The 
r<*(  .  xrjrienda  t  i  >ns  <  •.  >n  <  a  i  n«  xl  in  the  MKDA  d  i  f  ter  from  those  in  the 
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Rt^commended  Dietary  Allowances  (KDA)  for  only  protein.  The  MRDA  for 
protein  is  approximately  double  the  RDA  level  thereby  allowing  for  the 
usual  amount  of  protein  consumed  in  the  "average  American  diet." 
Energy  allowances  in  the  MRDA  are  established  to  meet  the  mean 
requirements  of  a  normally  distributed  population  and  the  energy  range 
is  estimated  to  reflect  the  requirements  of  70%  of  the  moderately 
active  military  population.  All  other  nutrients  for  which  an 
allowance  has  been  set,  have  a  margin  of  safety  above  the  mean 
requirement  included  in  the  allowance. 

In  assessing  tiie  nutritional  adequacy  of  dietary  intakes,  if  the 
quantity  of  a  nutrient  consumed  by  particular  group  falls  below  the 
MRDA,  some  individuals  in  that  group  can  be  assumed  to  be  at 
nutritional  risk.  When  the  proportion  of  individuals  with  low  intakes 
in  the  group  is  large,  the  risk  of  nutritional  deficiency  is 
increased.  In  this  report ,  nutrient  intakes  for  all  nutrients  except 
energy,  were  termed  adequate  if  consumption  equalled  or  exceeded 
the  standard,  marginal  if  consumption  was  between  70%  and  99%  of 
tiie  standard,  and  low  if  consumption  was  less  than  70%  of  the 
standard . 

Nutrient  density  (nutrients  expressed  per  1000  kilocalories)  is 
often  utilized  as  an  index  of  dietary  nutritional  quality.  Intakes 
expressed  on  a  nutrient  density  basis  allow  for  comparison  of  male  and 
female  intakes  as  wol  1  as  for  a  determination  of  the  degree  to  which 
dietary  adequacy  is  a  function  of  total  calories  consumed  versus  food 
choices.  Nutrient  density  allowances  were  calculated  by  using  the 
MRDA.  The  use  of  nutrient  density  allowances,  however,  has  certain 
limitations.  Requi rernents  for  various  nutrients  and,  therefore, 
allowances  which  are  based  upon  those  requirements,  are  not  always 
related  to  energy  intake.  For  example,  vitamin  C,  vitamin  A,  sodium, 
and  potassium  are  essential  even  with  a  zero  calorie  intake. 
Addi t ional ly ,  individuals  with  low  energy  requirements  will  probably 
have  higher  nutrient  density  requirements  than  those  with  high  energy 
needs. 

Reference  Groups .  For  comparative  purposes,  nutrient  intake  data 
of  similarly  aged  (19-22  years  old)  males  and  females  from  the  USDA 
Nationwide  Food  Consumption  Survey  (NFCS),  conducted  in  1977-78  in  the 
48  conterminous  states,  have  been  included  in  this  report  (6).  The 
nutrient  intake  data  for  these  reference  groups  was  calculated  from  a 
three-day  dietary  record  (1  weekend  day  and  2  weekdays).  One 
difference  between  the  cadets  and  the  NFCS  reference  groups  is  their 
level  of  physical  activity;  the  cadets  performed  moderate  activity  (2) 
whereas  the  reference  groups  probably  performed  light  activity. 
(Activity  Level  was  not  assessed  In  the  NFCS  but  the  general  activity 
level  of  the  U.S.  population  is  light.)  Activity  level  may  affect 
caloric,  intake  and  the  re  fort?  the  overall  level  of  nutrient  intake. 
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Statistics.  Total  nutrient  intake  and  nutrient  density  were 
computed  for  each  subject  by  each  source,  by  meal  or  snack,  and  on  a 
daily  basis.  Utilizing  SAS  (7),  a  factorial  analysis  of  variance 
(ANOVA)  was  used  to  test  for  significant  effects  of  sex  and  class  on 
total  nutrient  intake,  nutrient  density,  %  energy  from  each  source,  % 
nutrients  from  meals,  %  nutrients  from  snacks,  and  nutrients  per 
kilogram  body  weight.  A  repeated  measures  ANOVA  was  conducted  to 
test  the  effect  of  sex  and  day  of  the  week  on  total  nutrient  intake, 
nutrient  density,  and  nutrients  from  the  dining  hall.  The  effect  of 
energy  intake  quartile  on  total  nutrient  intake  and  nutrient  density 
was  tested  with  a  one-way  ANOVA.  A  repeated  measures  ANOVA  was  used 
to  test  the  effects  of  sex  and  weekday  vs.  weekend  day  on  total 
nutrient  intake  and  nutrient  density  of  intake  from  the  dining  hall. 
Log  transformations  were  performed  before  ANOVA  analysis  on  total 
nutrient  intake,  nutrient  density  of  intake,  and  nutrient  intake  per 
kilogram  of  body  weight.  A  2  x  4  factorial  ANOVA  was  used  to  test 
the  effects  of  sex  and  class  on  the  heights  .and  weights  of  the 
cadets.  If  analyses  were  found  to  be  significant  at  p<.01,  then 
variables  were  tested  with  Duncan’s  Multiple  Comparisons  procedure. 
Differences  are  indicated  as  significant  in  the  text  of  this  report 
if  p<O.Ol. 

RESULTS  AND  DISCUSSION 

Anthropometric  Data.  The  number  of  male  and  female  cadets 
studied  in  each  class  and  in  the  CWCP  and  their  average  ages, 
weights,  and  heights  are  shown  in  Table  1.  There  were  no  significant 
differences  between  classes  for  weight  or  height.  Group  sample  six.*' 
varied  but  the  statistical  programs  accommodated  unequal  group  sizes. 
The  small  number  of  volunteers  from  the  CWCP  precl  udrai  any 
statistical  comparisons  between  CWfCP  cadets  and  the  general  cadet, 
population.  Some  of  these  data  are  presented  in  the  tables  for 
interest,  but  are  not  discussed  in  the  report. 

Some,  but  not  all,  of  the  cadets  participating  in  the  dietary 
evaluation  had  skinfold  measurements  taken.  !>resented  in  Table  2, 
for  reference  purposes,  is  the  percent  body  fat  <;alculated  from  skin- 
folds  for  male  and  female  cadets  who  participated  in  the  body 
composition  portion  of  the  study  during  the  Fall  of  1979  (1).  (Some 
of  the  cadets  that,  participated  in  the  dietary  evaluation  are 
included  in  these  data.)  Females  had  a  significantly  greater- 
percentage  of  body  fat  than  the  males.  In  addition,  there  were  no 
significant  differences  between  cadet  classes.  The  means  for  female 
classes  exceeded  the  acceptable  percentage  of  body  fat  (22%)  allowed 
under  the  CWCP  (Appendix  A).  Except  for  the  class  of  1982,  which  was 
only  sLightly  over  the  standard,  the  moan  percentage  of  bxly  fat  for 
the  male  groups  was  within  the  acceptable  range  (10  to  15%). 
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(juestionnaire  Data.  Tables  3,  4,  and  5  present  the  results  of 
the  questionnaire  on  recent  dietary  change,  nutrient  supplement 
usage,  and  frequency  of  salt  usage  at  meals.  Dietary  change 
responses  (Table  3)  varied  by  class  and  sex.  Overall,  a  greater 
percentage  of  the  women  than  the  men  indicated  that  they  were  eating 
less  within  the  last  month.  Since  the  study  was  conducted  shortly 
after  the  commencement  of  Fall  academic  courses,  "within  the  last 
month"  meant  a  change  from  sumner  Academy  dietary  patterns  for  the 
First,  Second  and  Third  classes  but  a  change  from  home  eating 
patterns  for  the  Fourth  class.  This  may  explain  the  higher 
percentage  of  the  Fourth  class  males  (52.6%)  reporting  a  dietary 
change  within  the  last  month.  This  same  pattern,  however,  was  not 
found  for  the  Fourth  class  female  cadets.  Nutrient  supplement  usage 
was  markedly  different  between  the  sexes  (Table  4);  about  15%  of  the 
men  compared  to  50%  of  the  women  reported  usage.  However,  supplement 
usage  did  not  differ  between  classes.  Twenty-two  percent  of  the 
males  and  35%  of  the  females  in  the  NFC3  reference  groups  reported 
that  they  consumed  nutrient  supplements.  Frequency  of  salt  lisage  at 
meals  (Table  5)  was  obtained  since  the  calculated  nutrient  intakes 
include  sodium  from  foods  but  not  salt  added  at  the  table.  Overall, 
between  40-50%  of  the  males  and  females  reported  that  they 
"frequently"  or  "always"  added  salt  at  meals.  Therefore,  actual 
sodium  intake  was  higher  than  the  calculated  sodium  intakes 
indicate. 

Source  of  Average  Daily  Energy  Intake.  Figures  1  and  2  present 
the  average  daily  energy  intake  by  source  (dining  hall,  home, 
restaurant,  or  vendor)  and  from  meals,  respectively.  The  dining  hall 
provided  50%,  61%,  66%,  and  70%  of  the  average  (5-day)  daily  energy 
intake  for  the  First,  Second,  Third  and  Fourth  classes,  respectively. 
As  would  be  expected,  the  dining  hall  was  the  principal  provider  of 
energy  for  all  cadets;  and  meals  provided  the  majority  of  energy 
(Figure  2).  The  First  class  received  significantly  less  energy  from 
the  cadet  dining  hall  and  significantly  more  from  restaurants  than 
did  the  other  three  classes.  Restaurants  supplied  16%  of  the  daily 
meal  energy  for  the  First  class.  About  20%  of  the  daily  energy 
intake  for  male  and  female  cadets  was  from  snacks.  This  level  of 
daily  energy  from  snacks  is  the  same  as  found  for  the  reference 
groups  and  for  previously  studied  military  populations  (6,8). 
Although  not  significant,  there  was  a  trend  for  more  energy  to  be 
obtained  from  snacks  as  cadets  advanced  in  class.  This  is  consistent 
with  the  increased  independence  and  discretionary  time  allowed 
upper-class  cadets  (i.e.  less  duties  and  services  were  required  of 
them) .  Restaurants  and  vendors  were  the  prime  providers  of  snack 
energy. 


Total  Daily  Nutrient  Intake.  Presented  in  Tables  6  through  11 
are  the  average  (5-day)  nutrient  intakes  from  fVxxi ,  beverages,  and 
nutrient  supplements  for  male  and  female  cadets.  For  nearly  all 
nutrients,  total  daily  intakes  were  significantly  different  between 
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sexes  but  not  between  classes.  Therefore,  the  results  in  the  tables 
are  presented  by  sex  but  not  by  class.  The  ANOVA  results  are 
summarized  in  Table  12.  In  addition,  significant  effects  for  day  of 
the  week  were  found  for  all  nutrients  except  riboflavin  and  total 
sugars.  The  reason  for  the  day  of  the  week  effect  is  not  known,  but 
may  be  a  reflection  of  dining  hall  daily  menu  differences. 

The  male  and  female  cadet  average  total  daily  nutrient  intakes 
are  reported  in  Table  7.  For  comparison  purposes,  the  average  daily 
intakes  of  the  NFCS  reference  groups  are  shown.  Mean  intakes  for  the 
male  cadets  met  or  exceeded  the  MRDA  for  all  nutrients  calculated. 
This  also  was  true  for  the  female  cadets  except  for  iron,  magnesium, 
zinc,  folacin,  and  calcium.  Calcium  intake  was  low  for  only  the  17 
and  18  year  old  females.  It  should  be  remembered,  however,  that  the 
food  nutrient  composition  data  for  magnesium,  zinc,  and  folacin  were 
limited,  and  therefore  the  calculated  values  for  these  nutrients  are 
probably  low.  The  average  daily  energy  and  protein  intakes  per 
kilogram  of  body  weight  are  reported  in  Table  8.  Tables  10  and  11 
provide  the  mean,  the  median,  selected  percentiles,  and  the  minimum 
and  maximum  total  daily  nutrient  intakes  for  the  males  and  females, 
respectively.  There  was  fairly  close  agreement  between  mean  and 
median  values  for  most  nutrients  except  the  vitamins.  Mean  vitamin 
intakes  were  skewed  due  to  the  consumption  of  high  dosage  vitamin 
supplements  by  some  cadets. 

1.  Energy .  Presented  in  Table  6  are  the  average  energy 
intakes  for  male  and  female  cadets  by  day  of  the  week.  For  both 
sexes,  caloric  intake  was  significantly  higher  on  Saturdays  and 

Thursdays  and  significantly  lower  on  Wednesdays  and  Sundays  than  the 
other  days  of  the  week.  These  differences  were  consistent  over  the 
three  week  period  studied.  However,  for  the  males  it  should  be  noted 
that  there  was  a  500  kcal  difference  between  the  Saturday  mean  and 
median  intake  values;  thus  indicating  that  the  data  was  skewed  by 

high  values.  The  percentage  of  calories  from  protein  did  not  differ 
significantly  by  day  of  the  week.  However,  the  proportion  of  fat 
calories  was  highest  on  Thursday  and  the  proportion  of  alcohol 
calories  was  highest  on  Saturday.  These  elevations  most  probably 
account  for  the  high  caloric  intakes  reported  for  those  days. 

The  average  daily  energy  intake  was  3738  kcal  for  male  cadets  and 

2454  kcal  for  female  cadets  (Table  7).  Thirty-four  percent  of  the 

males  and  50%  of  the  females  were  within  the  MRDA  energy  intake  range 
established  to  be  adequate  for  muderately  active  military  personnel 
(Appendix  B).  Seven  percent  of  the  rrales  were  below  and  59%  were 

above  the  MRDA  energy  intake  range;  22%  of  the  females  were  below  and 

28%  above  the  MRDA  energy  intake  range.  When  energy  intake  was 

expressed  on  a  per  body  weight  basis  (Table  8),  there  was  a 

significant  difference  between  sexes  but  not  between  classes.  Males 
consumed  an  average  of  49.2  kcal /kg  and  females  an  average  of  41.1 
kcal/kg.  Whether  expressed  on  a  total  or  a  Ixxly  weight  basis,  the 
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majority  of  the  males  were  consuming  more  energy  than  recommended  for 
moderately  active  personnel.  The  daily  energy  intake  of  the  West 
Point  male  cadets  is  very  similar  to  the  level  previously  reported 
(3705  kcal  per  day)  for  moderately-active,  male,  military  cadets  in 
Great  Britain  (9).  There  is  no  information  in  the  literature  on 
energy  intake  levels  for  females  cadets. 

There  was  a  significant  difference  between  males  and  females  for 
total  calories  but  not  for  the  proportion  of  calories  from  protein, 
fat,  carbohydrate,  and  alcohol.  The  average  percentage  of  energy 
from  protein  was  13%;  from  fat,  38%;  from  carbohydrate,  46%;  and  from 
alcohol ,  3%. 

2.  Protein .  There  was  no  significant  difference  in  protein 
intake  between  classes  or  sexes  on  a  total  or  per  body  weight  basis. 
Mean  protein  intakes  for  male  and  female  cadets  exceeded  the  NKDA 
(Table  7).  Righty-six  percent  of  the  male  cadets  and  57%  of  the 
females  cadets  met  or  exceeded  the  MRDA  for  protein  (Figure  3).  Mean 
protein  intakes  per  kg  of  body  weight  (Table  8),  were  1.6  and  1.4  g 
for  male  and  female  cadets,  respectively.  For  both  sexes,  about  70% 
of  the  protein  intake  was  from  animal  sources  and  about  30%  from 
plant  sources.  (It  should  be  noted  that  the  totals  for  the  animal 
and  plant  protein  percentages  reported  in  Tables  7,  10,  and  11,  are 
less  than  100%  duo  to  missing  values  in  the  nutrient  file.) 

3.  Fat  and  Cholesterol.  Table  9  shows  the  percentage  of 

male  and  female  cadets,  compared  to  the  NFCS  reference  group, 
receiving  specified  percentages  of  food  energy  from  fat.  The  MRDA 
recommends  that  calories  derived  from  fat  should  not  exceed  35%  of 
the  total  daily  calories;  only  18%  of  the  males  and  11%  of  the 

females  had  daily  fat  calories  below  this  level.  Kighteen  percent  of 
the  N K IS  males  and  23%  of  the  NPCS  females  consumed  less  than  35%  of 
their  calories  as  fat.  About  50%  of  the  male  and  female  cadets 
eons i urn ai  between  35-39%  fat  calories,  and  about  30%  consumed  between 
40-45%  of  their  calories  as  fat.  Only  about  3%  of  the  cadets 

consumed  greater  than  45%  fat  calories;  this  is  in  contrast  to  25%  of 
the  reference  group. 

Ai  the  time  this  study  was  conducted,  the  1976  version  of  the 
MRDA  was  in  effect.  That  version  specified  that  less  than  40%  of 
daily  calories  should  be  fnxn  fat.  About  two-thirds  of  the  male  and 
female  cadets  received  less  than  40%  of  their  energy  from  fat.  This 
is  a  higher  percentage  than  was  found  for  the  men  and  women  in  the 

081) A  study  (about  15%)  which  was  conducted  at  about  the  same  time. 

The  ratio  of  plant  to  animal  fat  intake  was  about  0.9  for  male 

and  for  female  cadets.  Fat  from  fish  was  negligible  in  the  diets  of 

both  sexes .  (4gain,  missing  values  in  the  nutrient  file  reduces  the 

sum  of  the  animal,  plant,  and  fish  fat  percentages  in  Tables  7,  10, 

and  11  to  less  than  100%.)  Cholesterol  intakes  (600  and  400  mg/day 
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for  males  and  females,  respectively)  were  of  about  the  same  magnitude 
previously  found  in  male  and  female  Marines  (8),  but  higher  than 
found  in  the  NFCS  reference  groups  (10). 

A  study  (11)  conducted  in  the  Spring  of  1979  at  the  West  Point 
Academy  found,  with  few  exceptions,  that  the  serum  lipid  profiles  of 
the  female  cadets  were  normal.  However,  elevated  serum  triglycerides 
were  found  in  20%  of  the  male  cadets  studied.  A  small  number  had 
elevated  serum  total  cholesterol  or  below  normal  levels  of  serum  high 
density  lipoprotein  cholesterol.  In  addition,  approximately  10%  of 
the  male  cadets  had  a  cholesterol  risk  factor  slightly  above  average. 
The  cholesterol  risk  factor  is  derived  from  the  ratio  of  the  serum 
total  cholesterol  and  serum  HDL  cholesterol  values  (11). 

4.  Carbohydrate,  Crude  Fiber,  and  Alcohol.  Carbohydrate 
provided  about  46%  of  the  average  daily  energy  Intake.  The  MRDA 
recommends  that  carbohydrates  contribute  between  50  to  55%  of  the 
total  dietary  energy  and  that  simple,  refined,  and  other  processed 
sugars  provide  only  10%  of  the  total  energy.  Total  sugar  consumption 
accounted  for  21%  of  the  mean  caloric  intake  for  male  and  female 
cadets.  Sucrose  alone  provided  14%  of  the  total  daily  energy  for 
both  sexes.  The  proportion  of  calories  supplied  by  total  sugars  and 
sucrose  is  the  same  as  found  in  a  previously  studied  Marine 
population  (8),  but  higher  than  found  in  the  general  U.S.  population. 
In  1984,  average  total  sugar  consumption  in  the  U.S.  population  was 
18%  and  average  sucrose  intake  was  9%  of  the  daily  mean  caloric 
intake  (12).  (Total  sugar  and  sucrose  consumption  for  the  U.S. 
population  in  1979  was  not  available.)  The  average  crude  fiber 
intake  of  the  American  population  ranges  from  3  to  7  grams  per  day. 
Male  and  female  cadets  consumed  4.3  g  and  3.3  g  per  day, 
respectively.  This  level  of  fiber  intake  is  low  but  of  the  same 
magnitude  as  the  levels  previously  measured  in  military  populations. 
Alcohol  consumption  occurred  primarily  on  Saturdays.  Only  3%  of  the 
average  energy  intake  for  males  and  females  was  from  alcohol. 


5.  Minerals.  Ninety-five  to  100%  of  the  male  cadets 
received  adequate  amounts  of  calcium,  phosphorus,  and  iron  in  their 
average  daily  diet  (Figures  4-6).  However,  lesser  numbers  of  hanale 
cadets  received  adequate  amounts  of  these  nutrients.  Twenty-six 
percent  of  the  females  had  low  iron  intakes  and  11%  had  low  calcium 
intakes.  Although  mean  iron  intake  for  the  females  was  below  the 
MRDA,  the  level  (16.2  mg)  was  higher  than  has  l>*>n  reported  for  other 
military  and  U.S.  populations  (6,8).  (The  MRDA  acknowledges  that 
moderately  active  female  personnel  consuming  an  average  of  2400  kcal 
per  day  may  require  supplemental  iron  to  meet  the  recommended  18  mg 
per  day.)  Similarly,  although  the  mean  calcium  intake  tor  females 
was  below  the  1200  mg  per  day  level  recommended  for  17  and  Is  year- 
olds,  the  level  (954  mg)  was  higher  than  found  f  >r  m>st  I'.N.  wi*nen 
(13).  Only  25%  of  the  female  cadets  had  daily  calcium  intake-,  less  J 


I 


Kretsch--10 


than  800  mg.  A  calcium  to  phosphorus  ratio  of  0.7  was  found  for  both 
sexes.  A  ratio  between  1:1  to  1.5:1  is  considered  nutritionally 
desirable. 

The  female  cadets  mean  caloric  intake  was  higher  than  has  been 
found  for  other  females  studied  in  the  military  and  the  U.S. 
population.  The  average  dietary  iron  and  calcium  densities  of  the 
female  cadets,  however,  was  not  higher  than  the  other  populations. 
Therefore ,  the  female  cadets  high  caloric  intake  was  responsible  for 
a  greater  percentage  of  them  receiving  adequate  iron  and  calcium 
nutrition  than  was  found  for  the  other  populations. 

In  a  previous  study  (11),  some  incidence  of  anemia  was  found  to 
exist  in  the  male  and  female  cadets.  Overt  anemia  was  observed  in 
only  a  few  subjects,  but  a  subclinical  form  of  anemia,  as  revealed  by- 
low  serum  iron  levels,  low  iron  saturation  values,  and  low  serum 

ferritin  levels  existed  in  a  larger  segment  of  the  population.  This 

anemia  was  present  in  one-fourth  of  the  female  cadets  studied  but  in 
a  smaller  proportion  of  the  male  cadets.  The  reason  for  this  low 
iron  nutriture  in  the  rrale  cadets  is  difficult  to  explain  on  a 

dietary  basis;  99%  of  the  males  in  this  study  received  adequate 

dietary  iron.  However,  heavy  exercise  may  induce  a  "sports  anemia" 
and  a  significant  percentage  of  tie  male  cadets  were  engaged  in  heavy 
exercise  (2).  It  should  be  noted,  however,  that  "sports  anemia"  is  a 
transient  phenomenon  usually  lasting  less  than  one  month  in 
duration. 

The  average  daily  sodium  consumption  levels,  not  including  table 
salt  usage,  was  4048  mg  for  male  cadets  and  2764  mg  for  female  cadets 
(Table's  10  and  11).  About  10%  of  the  male  cadets  exceeded  the 
maximum  level  (5500  mg  per  day)  recommended  by  the  MRDA.  This  figure 
would  have  been  higher  if  discretionary  salt  had  been  assessed  and 
included  in  the  calculations.  Potassium  intake  averaged  3652  mg  and 
2454  mg  for  male  and  female  cadets,  respectively.  Ninety-five 
percent  of  the  male  cadets  and  75%  of  the  female  cadets  were  within 
the  "estimated  safe  and  adequate  range"  recormended  by  the  United 
States  RDA  for  potassium  (i.e.  1875-5625  mg/day).  The  sodium  and 
potassium  intakes  of  the  cadets  are  higher  than  reported  in  the  NPCS 
(10),  but  the  ratio  of  sodium  to  potassium  intake  (i.e.  1.1)  is  the 
same.  The  higher  intake  levels  are  probably  reflective  of  the  cadets 
higher  caloric  intakes. 

In  spite  of  limited  food  nutrient  composition  data,  the  male 
cadets  mean  intake  of  zinc  and  magnesium  exceeded  the  MRDA;  this  was 
not  true  for  the  females.  The  females  average  magnesium  and  zinc 
intakes  were  equal  to  79%  and  75%  of  the  MRDA,  respectively. 

6.  Vitamins .  The  male  cadets  average  vitamin  intakes 
(Tables  7  and  10)  excluded  the  MRDA.  Kxcept  for  folacin,  this  was 
also  true  for  the  females.  It  should  be  noted,  however,  that  the 
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mean  B-vitamin  intakes  of  the  females  were  exceptionally  high  due  to 
the  usage  of  high  dosage  vitamin  supplements  by  some  female  cadets. 
The  median  B-vitamin  intake  values,  shown  in  Table  11,  are  more 
reflective  of  the  vitamin  levels  consumed  from  food  by  the  females. 
These  median  values  exceeded  the  MtDA  for  all  B-vitamins  except  B-6 
and  folacin.  Fewer  male  cadets  took  nutrient  supplements  and 
therefore  their  mean  intake  values  were  not  skewed. 

Daily  vitamin  A  intakes  were  marginal  for  about  20%  and  low  for 
about  6%  of  the  cadets  (Figure  7).  Essentially  none  of  the  male 
cadets  and  7%  or  less  of  the  female  cadets  had  low  daily  intakes  of 
vitamin  C,  thiamin,  riboflavin,  or  preformed  niacin  (Figures  8-11). 
About  50%  of  the  male  cadets  met  the  MRDA  for  vitamin  B-6  and  folic 
acid  and  94%  for  vitamin  B-12,  in  spite  of  limited  food  nutrient 
composition  data.  In  contrast,  about  25%  of  the  female  cadets  met 
the  MRDA  for  vitamin  B-6  and  folacin  and  72%  for  vitamin  B-12.  Even 
with  missing  nutrient  values,  the  low  percentages  of  male  and  female 
cadets  meeting  the  MRDA  for  vitamin  B-6  and  folacin  may  be  indicative 
of  a  problem  of  marginal  B-6  and  folacin  nutriture.  In  the 
previously  mentioned  study  (11),  low  serum  folacin  levels  were  found 
for  1 i%  of  the  male  cadets  and  14%  of  the  female  cadets . 

Nutrient  Density  Evaluation.  Presented  in  Table  13  are  the 
average  (5-day)  daily  nutrient  density  values  from  food,  beverages, 
and  nutrient  supplements  for  the  male  and  female  cadets.  (For 
comparative  purposes,  nutrient  density  values  of  the  NFC’S  reference 
groups  are  also  given.)  Analysis  of  variance  yielded  significant 
effects  of  day  of  the  week,  class,  and  sex  on  dietary  nutrient 
density.  Day  of  the  week  significantly  affected  all  nutrient 
densities,  but  only  some  densities  were  affected  by  class  and  sex. 
The  effects  of  class  and  sex  on  nutrient  density  values  are 
sunmarized  in  Table  12. 

Significant  differences  between  sexes  were  found  for  vitamin 
density  values  (vitamin  A,  thiamin,  riboflavin,  niacin,  vitamin  C  and 
folacin).  Except  for  vitamin  A,  this  is  probably  a  result  of  the 
high  dosage  vitamin  supplements  used  by  .some  of  the  female  cadets. 
The  median  intake  values  of  the  females  for  these  B-  vitamins 
(indicated  in  the  Table  13  footnote)  are  similar  in  magnitude  to  the 
mean  vitamin  nutrient  density  levels  of  the  male  cadets.  Therefore, 
if  nutrient  supplements  had  been  excluded  from  the  calculated  vitamin 
intakes,  it  is  unlikely  that  significant  differences  between  the 
sexes  would  have  occurred  for  the  B-vitamins.  The  sex  difference  in 
vitamin  A  density  appears  to  be  unrelated  to  vitamin  supplement 
usage.  Fiber  and  iron  density  were  also  significantly  different 
between  the  male  and  female  cadets.  Significant,  differences  in  the 
alcohol,  cholesterol,  riboflavin,  niacin,  and  vitamin  B-6  dietary 
densities  were  found  betwt*en  classes.  The  First  class  consumed 
significantly  higher  alcohol,  riboflavin,  niacin,  and  vitamin  B-6 
densities  and  the  Fourth  class  consumed  a  significantly  higher 
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cholesterol  density  than  the  other  classes.  The  Fourth  class,  but 
not  the  other  classes,  was  required  to  attend  breakfast  at  the 
dining  hall.  The  consumption  of  eggs  at  breakfast  caused  their 
higher  cholesterol  dietary  density.  The  reason  for  the  day  of  the 
week  effect  on  nutrient  density  is  not  known,  but  most  probably  was 
caused  by  daily  dining  hall  menu  differences. 

Mean  nutrient  densities  of  the  male  cadet  diet  met  or  exceeded 
the  nutrient  densities  calculated  from  the  MRDA  for  all  nutrients 
except  sodium,  magnesium,  vitamin  B-6  and  folacin.  Since  salt  added 
at  the  table  is  not  included  in  the  calculated  nutrient  density,  a 
sodium  density  value  lower  than  the  MRDA  is  desirable.  The  vitamin 
B-6,  folacin,  and  magnesium  densities  in  the  cadet  diet  were  only 
slightly  below  those  of  the  MRDA.  Considering  the  limited  food 
nutrient  composition  data  available  for  these  nutrients,  for  all 
practical  purposes,  these  nutrient  densities  were  adequate. 

Mean  nutrient  densities  of  the  female  cadet  diet  were  less  than 
those  of  the  MRDA  for  iron,  sodium,  magnesium  and  zinc.  In  addition, 
mean  calcium  density  values  were  not  adequate  for  the  17  and  18  year 
old  female  cadets,  and  vitamin  B-6  and  folacin  median  intakes  were 
slightly  less  than  the  MRDA.  Again,  the  fact  that  food  nutrient 
composition  data  was  limited  for  magnesium,  zinc,  vitamin  B-6,  and 
folacin  impacts  on  the  interpretation  of  this  data. 

Nutrient  density  of  food  intake  for  nearly  all  nutrients  was 
remarkably  similar  between  the  West  Point  cadets  and  the  NFCS 
reference  groups.  The  NPCS  groups  had  higher  vitamin  A,  vitamin 
B-12,  protein,  magnesium,  and  phosphorus  densities  than  the  cadets. 
However,  the  NPCS  groups  also  consumed  less  total  daily  calories  than 
the  cadets,  which  may  in  turn  affect  nutrient  density  for  some 
nutrients  such  as  protein. 

The  mineral  intake  distributions  of  the  male  and  female  cadets 
were  essentially  the  same  whether  expressed  on  a  total  daily  or 
nutrient  density  basis  (Figures  4-6).  Eighty-seven  to  100%  of  the 
male  cadets  had  adequate  calcium,  phosphorus,  and  iron  densities  in 
their  diets.  Ninety-one  percent  of  the  female  cadets  had  adequate 
phosphorus  densities,  22%  had  low  iron  densities,  and  9%  had  low 
calcium  densities.  Although  about  70%  of  the  male  and  female  cadets 
had  adequate  total  daily  vitamin  A  intakes,  100%  of  the  females,  but 
only  52%  of  the  males,  had  adequate  vitamin  A  densities  (Figure  7). 
This  indicates  that  low  caloric  intake,  and  not  food  choices,  caused 
the  low  and  marginal  total  daily  vitamin  A  intakes  of  female  cadets. 
In  contrast,  the  male  cadets  met  the  daily  MRDA  for  vitamin  A  through 
increased  caloric  intake  rather  than  through  selection  of  vitamin  A 
rich  foods.  Four  percent  or  less  of  the  male  and  female  cadets 
consumed  low  vitamin  0,  thiamin,  riboflavin,  and  niacin  densities 
(Figures  8— 11).  However,  29%  of  the  males  consumed  marginal  thiamin 
density  in  their  diets  and  16-20%  of  both  sexes  consumed  intakes  with 
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marginal  niacin  density.  The  requirements  for  thiamin,  riboflavin, 
and  niacin  are  considered  to  increase  with  increased  caloric 
consumption.  Therefore,  if  those  cadets  that  had  "marginal"  thiamin 
and  niacin  densities  were  also  the  cadets  with  lower  caloric  intakes, 
then  their  thiamin  and  niacin  densities  may  have  been  adequate  rather 
than  marginal . 

Nutrient  density  of  food  intake  by  energy  intake  quartile  is 
shown  in  Table  14  for  male  cadets  and  in  Table  15  for  females  cadets. 
Except  for  fat,  no  significant  differences  in  nutrient  density  were 
found  between  energy  quartiles.  Male  cadets  in  the  highest  energy 
intake  quartile  (4098-6325  kcal  per  day)  had  significantly  higher  fat 
density  in  their  diet.  In  addition,  the  male  cadets  calcium  and 
sodium  densities  decreased,  although  not  significantly,  with 
increasing  caloric  intake.  Similarly,  densities  in  the  female  diet 
of  cholesterol,  calcium,  vitamin  A,  and  vitamin  C  decreased  with 

increased  caloric  consumption. 

Average  Caloric  Intake  and  Nutrient  Density  of  Food  Consumed  at 
the  Cadet  Dining  Hall.  Caloric  intake  and  the  percentage  of  calories 
from  protein,  fat,  and  carbohydrate  are  shown  in  Table  16  for  food 
and  beverages  consumed  at  the  Cadet  Dining  Hall.  Significantly  more 
calories  were  consumed  by  both  sexes  on  weekdays  than  on  weekend  days 
at  the  dining  hall.  The  percentage  of  calories  supplied  by  protein 
did  not  differ  significantly  between  weekday  and  weekend  days,  but 

the  percentage  of  calories  supplied  by  fat  and  carbohydrate  did. 

Percent  fat  calories  were  significantly  higher  for  both  sexes  on 
weekdays;  averaging  41-42%  fat  calories. 

Table  17  presents  the  nutrient  density  of  food  consumed  by  cadets 
at  the  dining  hall.  There  were  no  significant  differences  in 
nutrient  density  values  between  sexes,  but  there  was  a  significant 
difference  between  the  densities  on  weekdays  and  weekends.  Dietary 
fat  density  was  higher  on  weekdays  and  carbohydrate  density  was 

higher  on  weekend  days.  The  sucrose  density  levels  were  constant 
between  weekdays  and  weekends.  Cholesterol,  calcium,  phosphorus, 
iron,  potassium,  thiamin,  riboflavin,  and  vitamin  C  densities  were 
higher  on  weekends.  The  nutrient  density  values  for  intakes  from  the 
the  dining  hall  exceeded  those  of  the  MRDA  for  all  nutrients  except 
iron  on  weekdays  for  the  females,  and  calcium  on  the  weekdays  for 
cadets,  aged  17-18  years,  of  both  sexes.  Sodium  density  values 
averaged  between  1100-1200  mg  per  1000  kcal.  This,  of  course,  does 
not  include  table  salt  usage. 

CONCLUSIONS 

The  nutrition  of  male  and  female  cadets  during  the  1979-80 
academic  year  was  evaluated  as  part  of  a  study  undertaken  to  assess 
contributory  weight  gain  factors  in  USMA  cadets  over  the  course  of 
their  academic  career.  This  study  was  the  first  nutritional 
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evaluation  of  the  cadet  diet  in  the  history  of  the  West  Point 
Academy.  In  addition,  this  study  is  historic  in  that  the  first 
classes  of  female  cadets  were  studied ;  the  Class  of  1980  was  the 
first  class  at  the  Academy  to  include  females. 

Dietary  nutritional  adequacy  was  assessed  in  three  ways:  (1) 

comparison  of  the  group's  mean  total  daily  nutrient  intake  from 

foods,  beverages,  and  nutrient  supplements  with  the  military 
nutritional  standards  (MRDA),  (2)  comparison  of  the  group’s  mean 

nutrient  densities  with  the  MRDA  expressed  on  a  per  1000  kcal  basis, 
and  (3)  comparison  of  the  mean  daily  nutrient  intake  and  nutrient 
intake  density  of  individuals  to  the  MRDA,  and  then  expression  of 
these  results  as  the  percentage  of  the  males  and  females  with  low, 
marginal,  and  adequate  intakes.  Since  the  mean  value  of  a  group  can 
mask  the  fact  that  a  substantial  portion  of  the  individuals  within 
that  group  may  have  nutrient  intakes  far  below  or  above  the 

nutritional  standard,  examination  of  the  distribution  of  individuals 
with  low,  marginal  and  adequate  nutrient  intakes  within  a  population 
better  identifies  the  nutritional  adequacy  of  their  diet. 

The  mean  daily  energy  intake  of  the  male  cadets  (3738  kcal;  49.2 
kcal /kg)  was  at  a  level  commensurate  with  moderate  to  heavy  activity, 
whereas  the  females  mean  daily  energy  intake  (2454  kcal;  41.1 
kcal/kg)  was  indicative  of  a  moderate  activity  level.  The  daily 
energy  intake  of  the  male  cadets  is  remarkably  similar  to  the  level 
previously  reported  (3705  kcal  per  day)  for  moderately  active,  male, 
military  cadets  in  Great  Britain  (9).  (The  energy  intake, 
expenditure,  and  balance  of  the  male  and  female  cadets  in 
relationship  to  anthropometric  measurements  will  be  discussed  in 
depth  in  an  upcoming  report.) 

For  both  sexes,  the  average  percentage  of  energy  from  protein  was 
13%;  from  lat,  38%;  from  carbohydrates,  46%;  and  from  alcohol,  3%. 
The  level  of  calories  provided  by  fat  in  the  cadet  diet  should  be 
reduccxi  to  meet  the  MRDA.  Only  18%  of  the  male  cadets  and  11%  of  the 
female  cadets  consumed  the  reconmended  less  than  35%  of  calories  from 
fat.  Since  the  Cadet  Dining  Facility  is  the  major  provider  of 
nutrition  for  the  cadets,  the  daily  percentage  of  fat  calories  could 
be  reduced  by  decreasing  the  quantity  of  fat  in  dining  hall  meals. 
The  percentage  of  calories  from  fat  in  dining  hall  meals  was 
particularly  high  on  weekdays;  averaging  41%. 

In  addition  to  reducing  the  proportion  of  fat  in  their  diets,  the 
cadets  also  need  to  reduce  the  percentage  of  calories  received  from 
simple  sugars,  in  particular  from  sucrose.  Sucrose  provided  14%  of 
the  total  daily  calories  in  contrast  to  the  10%  maximum  recommended 
by  the  MRDA.  The  quantity  of  sucrose  provided  by  dining  hall  meals 
should  be  reduced.  Complex  carbohydrates  should  be  increased  to 
replace  those  calories  lost  by  the  reduction  of  dietary  fat  and 
sucrose1.  Increased  complex  carbohydrates  will  concurrently  increase 
the  dietary  fiber  level  of  the  cadet  diet.  The  fiber  level  reported 
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in  this  study  is  considerably  lower  than  what  is  currently  thought  to 
be  consistent  with  good  health. 

Overall,  the  cadets  received  adequate  vitamin  and  mineral 
nutrition.  The  exception  was  iron  intake  for  the  female  cadets. 
Twenty-six  percent  of  the  females  had  low  daily  iron  intakes  and  22% 
had  daily  intakes  with  low  iron  density.  The  MRDA  acknowledges  that 
moderately  active  female  personnel  consuming  an  average  of  2400  keal 
per  day  may  require  supplemental  iron  to  meet  the  recommended  18  mg 
per  day,  but  that  supplementation  should  be  determined  on  an 
individual  basis.  Hematological  parameters  of  the  West  Point  cadets 
were  evaluated  six  months  prior  to  this  study  (11).  One-fourth  of 
the  females  studied  had  evidence  of  subclinical  anemia  as  revealed  by 
low  serum  iron  levels,  low  iron  saturation  values,  and  low  serum 
ferritin  levels.  Therefore,  iron  supplementation  should  be 
considered  for  those  female  cadets  with  marginal  iron  nutriture. 

Nutrient  densities  of  intakes  were  similar  in  magnitude  to  those 
found  for  the  reference  NPCS  groups  and  for  previously  studied 
Marines.  Protein  and  phosphorus  density  values  for  both  9exes  were 
higher,  and  vitamin  A  density  value  for  the  male  cadets  was  lower 
than  reported  for  the  NFCS  reference  groups.  Although  about  70%  of 
the  male  and  female  cadets  had  adequate  total  daily  vitamin  A 
intakes ,  100%  of  the  females ,  but  only  52%  of  the  males ,  had  intakes 
with  adequate  vitamin  A  density.  The  male  cadets  who  met  their  daily 
MRDA  for  vitamin  A,  did  so  through  high  caloric  intake  rather  than 
through  selection  of  vitamin  A  rich  foods.  The  high  calorie  intakes, 
in  part  resulting  from  the  moderate  to  heavy  activity  levels  of  the 
male  and  female  cadets,  were  responsible  for  the  high  percentage  of 
the  cadet  population  receiving  adequate  vitamin  and  mineral 
nutrition. 

The  Cadet  Dining  Hall  Facility  was  the  principal  provider  of 
energy  for  all  cadets.  The  dining  hall  provided  50%,  61%,  66%,  and 
70%  of  the  average  daily  energy  intake  for  the  First,  Second,  Third, 
and  Fourth  classes,  respectively.  The  Cadet  Weight  Control  Program, 
in  effect  at  the  time  of  the  study,  permitted  the  First,  Second,  and 
Third  classes  to  skip  breakfast  at  the  dining  facility.  This,  in 
conjunction  with  the  greater  freedoms  and  privileges  allowed  the 
upper  cadet  classes,  may  account  for  their  reduced  consumption  of 
daily  energy  in  the  dining  hall.  The  First  class  received 
significantly  more  energy  from  restaurants  than  did  the  other  three 
classes;  restaurants  provided  24%  of  the  First  class's  energy  intake. 
About  20%  of  the  daily  energy  intake  for  male  and  female  cadets  was 
from  snacks.  This  level  of  daily  energy  from  snacks  was  the  same  as 
has  been  found  for  similarly  aged  military  and  civilian  imputations 
(6,8). 

There1  were  some  differences  in  nutrient  density  between  weekday 
and  weekend  day  dining  hall  intakes.  However,  overall  nutrient 
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density  from  dining  hall  foods  was  adequate  for  both  sexes.  The 
exceptions  were  iron  density  on  weekdays  for  the  females  and  weekday  I 

calcium  density  for  17-18  year  old  cadets  of  both  sexes.  The  fact 

that  these  densities  were  not  adequate  is  not  unexpected.  The  high 
requirements  for  these  nutrients  are  difficult  to  meet  through  foods 
alone. 

In  order  to  correct  the  nutritional  inadequacies  found  in  this 
study,  the  most  effective  approach  would  be  a  combination  of  dining 
hall  menu  changes  and  nutrition  education.  Since  the  dining  hall  is 
the  primary  source  of  nutrition  for  the  cadets,  menu  changes  will 
change  their  nutrition.  However,  the  cadets  received  from  30  to  50% 
of  their  daily  energy  intake  from  food  sources  outside  of  the  cadet 
dining  facility.  Therefore,  a  nutrition  education  program  would 
provide  the  cadets  with  the  necessary  knowledge  to  make  nutritionally 
sound  food  choices  from  these  outside  establishments.  In  addition,  a 
nutrition  education  program  would  provide  knowledge  that  could  be 
used  by  the  cadets  throughout  their  Army  careers  and  their  lives  as 
part  of  a  program  for  health  maintenance. 

RBOOftMENDATIONS 

1 .  Reduce  the  percentage  of  calories  from  fats  and  simple  sugars 
and  increase  those  from  complex  carbohydrates  in  the  diets  of 
male  and  female  cadets. 

2.  Fvaluate,  on  an  individual  basis,  the  need  for  iron 
supplementation  of  the  female  cadets. 

3.  Reduce  the  quantity  of  fat  and  simple  sugars  and  increase  the 
quantity  of  complex  carbohydrates  provided  in  meals  at  the 
Cadet  Dining  Facility. 

•i.  Institute  a  cadet  nutrition  education  program  to  provide  the 
necessary  knowledge  for  cadets  to  make  nutritionally  sound 
food  choices  outside  of  the  dining  hall  and  throughout  their 
Army  careers  as  part  of  a  program  for  health  maintenance. 
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THE  UNITED  STATES  CORPS  OF  CADETS 
WEIGHT  CONTROL  PROGRAM 

RESPONSIBILITY: 

The  Director,  Department  of  Physical  Education  (DPE),  is 
responsible  for  the  administration  of  the  USCC  Weight  Control 
Program. 

IDENTIFICATION: 

Cadets  will  undergo  biannual  height/weight  surveys,  typically 
held  in  conjunction  with  regularly  scheduled  DPE  testing.  Those 
cadets  found  to  exceed ,  or  be  within  2%  of  exceeding ,  the  maximum 
body  weights  in  AR  600-9  will  be  required  to  report  to  DPE  for  a 
percent  body  fat  measurement. 

Additionally,  cadets  are  required  to  report  to  DPE  for  a  body  fat 
measurement  when: 

a.  Volunteering  for  the  program. 

b.  Directed  by  an  officer  or  another  cadet  in  the  chain  of 
command. 

PERCENT  BODY  FAT  CALCULATION: 

Percent  body  fat  will  be  calculated  for  cadets  using  skinfold 
techniques  and  mathematical  formulas,  a  relatively  simple  and 
accurate  method.  The  normal  error  encountered  by  such  measurements 
is  taken  into  account  in  developing  standards.  The  skinfold 
technique  accounts  for  body  build,  muscular  development,  muscle  tone, 
and  bone  structure.  AR  600-9,  Paragraph  3-4,  indicates  that  these 
body  parameters  should  be  included  in  obesity  determination. 


Once  the 

percentage 

of  body 

fat 

is  calculated,  cadets  will 

categorized  as  follows: 

PERCENT 

BODY 

FAT 

CATEGORY 

MALE  (%) 

FEMALE  ( 

31 

REMARKS 

V 

0-5 

0-8 

Very  low,  caution 

IV 

5.1-10 

8.1-17 

Excellent 

ir  t 

10.1-15 

17.1-22 

Acceptable 

ii 

15.1-16 

22.1-23 

High,  bi-weekly  weigh-ins 
required . 

i 

over  16 . 1 

over  23, 

.i 

Mandatory  Weight  Control 
Program. 
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WEIGHT  CONTROL  PROGRAM 


Cadets  who  are  in  Categories  I  or  II  are  required  to  report  to 
DPE  Weight  Control  Clinic  every  7-14  days  to  be  weighed. 

Cadets  in  Category  I  will  be  allowed  a  period  of  time  to  lose 
adipose  tissue  (fat)  in  order  to  achieve  Category  II  or  a  higher 
category.  Time  allowed  to  lose  fat  will  be  equal  to  one  week  for 
every  0.5%  body  fat  they  exceed  the  body  fat  limits  of  Category  II; 
however,  the  time  period  will  not  be  less  than  two  weeks.  For 
example,  a  male  cadet  may  weigh  200  pounds  of  which  19%  is  fat. 
Since  his  percent  body  fat  is  3%  over  the  16%  Catergory  II  limit,  he 
is  allowed  6  weeks  to  lose  that  3%  body  fat.  In  this  case,  the  3% 
body  fat  equals  6  pounds  of  adipose  tissue. 

If  a  cadet  has  not  attained  the  appropriate  level  of  body  fat  at 
the  end  of  the  prescribed  time  period,  there  are  two  possible  courses 
of  action.  At  the  discretion  of  the  Director,  DPE,  the  cadet  will  be 
recommended  for  dismissal,  or  will  be  granted  a  time  extension  to 
reach  the  required  goal.  The  extension,  if  granted,  will  be  no 
longer  than  one-half  the  originally  prescribed  time  period.  For 
example ,  the  cadet  described  above  is  found  to  have  18%  body  fat  at 
the  end  of  the  6  weeks.  He  could  be  granted  a  maximum  extension  of  3 
weeks  to  reach  the  Category  II  level  of  16%  body  fat.  Should  the 
cadet  still  fail  to  reach  a  Category  II  level  during  the  extension, 
the  cadet  may  be  recommended  for  dismissal . 

Cadets  who  fall  into  Category  II,  or  higher,  and  who  regress  into 
Category  I  two  (2)  or  more  times  during  any  one  Academic  Year,  may  be 
recommended  for  administrative  dismissal.  For  example,  in  September 
a  female  cadet  may  weigh  140  pounds  with  24.5%  body  fat.  She  is 
granted  3  weeks  to  make  the  23%  Category  II  limit.  At  the  end  of  the 
3  week  period  she  is  found  to  have  22.5%  body  fat  which  is  within  the 
Category  II  limit.  The  cadet  is  then  required  to  weigh-in  at  DPE 
biweekly.  A  weight  gain  is  discovered  in  November,  and  a  new 
resultant  percent  body  fat  measurement  shows  her  to  have  23.5%  body 
fat.  She  is  then  allowed  another  period  of  two  weeks  to  attain  the 
Category  II  level.  If  she  reaches  the  prescribed  level  in  2  weeks 
and  a  month  later  found  to  have  21.5%  body  fat,  she  would  be  released 
from  the  program.  If  the  cadet  is  administered  another  percent  body 
fat  measurement  in  February  as  a  result  of  a  weight  gain  shown  in  a 
routine  class  height/weight  survey,  and  found  to  be  24%  body  fat,  she 
could  be  neconrnended  for  dismissal. 

ADMINISTRATIVE  DISMISSAL 


Administrative  dismissal  under  the  Weight  Control  Program  will  be 
processed  in  accordance  with  Regulations  for  the  United  States 
Military  Academy,  paragraph  12.04  (proposed  para  10.08,  Revised  Regs 
USMA). 
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MILITARY  REOQlifENDED  DIETARY  ALLOWANCES 
FOR  SELECTED  NUTRIENTS 


APPENDIX  B 
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UNITED  STATES  MILITARY  ACADEMY 

WIST  POINT  NEW  YORK 


Originated  by  Cadet  Mesa  Staff 


CADET  MESS  MENU 


Week  Ending 


7  October  1979 


HUE  \ K \  \  ' I 

Orange  Juice 
Aaaoried  Dry  Cereal 
Pineapple  Hotcekes 
w/Nsple  Syrup  and  Harganne 
Brown  and  Serve  Sausage 
Retain  Bran  Muffins* 

Assorted  Jellies  -  Honey 
Coffee  •  hi  Ik 


1.1  M  II 

MONDAY  1  0ct  79 

Taco  Shells  v/Meet  Filler,  Taco 
Chopped  Onions,  Shredded 
Lettuce,  Sliced  Tomatoes 
and  Qieese 
Macaroni  Salad 
Fruit  Jcllo 
Crape  Drink 


IIINUH 

Sauce,  Chilled  Half  Crapelrult 
w/Rum  Syrup 

float c  Fresh  Has  w/Parv  Cravy 
Hashed  Potatoes 
Green  Beane 
Bread  -  Margarine 
Cocoanut  Sheet  Cake 
Coffee  -  Apple  Juice  -  Milk 


Pineapple  Juice 
Orange  Juice* 

Assorted  Dry  Cereal 
Chopped  Sirloin  Pa 1 1 1* 
Scrambled  Eggs 
Sugar  Doughnuta 
Aaaorted  Jelliee  -  Honey 
Toast  -  Margarine 
Coffee  -  Milk 


Ti'ESinv  2  Oct  79 

Hot  Corned  Beef  Sandwich 
v/Slice  of  Swiaa  Cheeae 
Braised  Sauerkraut 
Shoestring  Potatoes 
Rye  Breed  -  Margarine 
Chilled  Kised  Fruit  -  Cookies 
teed  Tea  w/Lemon  Slice 


Chicken  Parmiglana 
Spaghetti  w/Harinare  Sauce 
and  Crated  Chceec 
Toeeed  Green  Salad 
w/011  end  Vinegar  Dressing 
Italian  Breed  -  Margarine 
Black  Foreet  Tart 
Coffer  -  Orange  Drink  -  Milk 


Orange  Juice 
As*orteJ  tv  Cereal 
Platter  of  Fried  and 
Scrambled  Eggs 
Hit  Shaved  Ham 
Toast  -  Margarine 
Fruit  Filled  Sweet  Rolls 
Assorted  Je  lives  -  Honey 
Coffee  -  Milk 


WEDNESDAY 

Vegetable  Soup  w/Crackers 
Grilled  Hamburger  Patties 
w/S l iced  Onions  and  Tomato  Slices 
Dill  Pick  la  Spears 
Potato  Chips 

Hamburger  Roll*  •  Mayonnaise 
Spice  Sheet  Cake 
Chocolate  and  White  Milk 


Veal  Cordon  Bleu  w/Wlne  Sauce 
Rlsi  Blsi 
Kernel  Corn 

Chopped  Lettuce  w/French  Dressing 
Bread  -  Margarine 
Pineapple  Cheeae  Pie 
Coffee  -  Cherry  Drink  *  Milk 


.rape  Juice 
range  Juice* 

A**orteu  Dry  Cereal 
Bacon  omelet 
Potato  Discs 
■'r  imb  Culler  r i,r 
IMS!  •  hjrgur.-. 
Aborted  Jellies  •  Honev 
u  fire  •  Mil* 


THI  USD A Y  w  Oct  79 

Fishwirh  w/Sllce  of  Cheese, 

Chill  Tartar  Sauce  end  Lemon  Slice 
Potato  Salad 
Coleslaw 

Rolls  -  Margarine 

White  Sheet  Cake  w/Melba  Sauce 

Hawaiian  Punch 


Orange  Juice 
Assorted  !>rv  Cereal 
CinmoDn  French  Toast 
w'Maple  svrup  and  Margarine 
Bo  lugna  Slice 
Bagels  wA  ream  Cheeae* 
Assorted  Jellies  -  Honov 
'offee  -  Milk 


FKi:  s\  i  Oct  79 

Beef  Stew  w/Fresh  Garden  Vegetables 
wide  Noodles 
Bread  -  Margarine 
Bowl  of  Fresh  Fruit 
Ice  Cream  Sandwich 
Fruit  Punch 


Melon  Be  1 1 « 
orange  Juice* 

Assorted  Dry  Cereal 

Sr  rambled  Eggs 

Crisp  Bacon 

Sweet  go  11s 

Toast  -  Margar  inr 

Assorted  Jellies  -  Honey 

folfe--  ■  Milk 


BRLNOl 

■range  Julie 
Ass-Tied  Dry  Cereal 
Um  MaiArfhur  v'Cngllah  Muffin 
Potato  lakes 

Coffee  Ring  Fruit  Commote 

Aaaorted  Jellies  Honey 
Coffee  Cho- elate  an!  White  Milk 


S ATI AD AY  6  Uvl  79 

Fried  thicken  Breasts 
w'Velaute  Sauce 
Curried  Rice 
Pees  w/Mushrooms 
Bread  ■  Margarine 
Butteracutch  Brownies 
•  ot  In-  •  lemonade 

'buKE 

«|  V|U)  7  yet  79 


n 


Relish  Tray 
Crllled  Sirloin  Steak 
w/Bordelatae  Sauce 
Risaole  Potatoes 
Carrots  ala  Vichy 
Italian  Bread  -  Margarine 
Frut:  Pie 

Coffee  -  Lemon  Lime  Drink  -  Milk 


Meats*  Pine  w'Moszerella  Cheese 
Cheddar  Fries 
Antipasto  Salad 
w/Uil  end  Vinegar  Dressing 
"GO  Army"  Cake 
Lemon  Soda  -  Milk 


Baked  Virginia  Ham 
w/Ptneapple  date 
Scalloped  Potatoes 
Green  Beans 

Cottage  Cheese  Jubilee  Salad 

Whole  WVea t  Bread  -  Margarine 

Ice  Cream  duJour 

toffee  -  Milk 

Iced  Tea  w' Lemon  SI  ice 


Grilled  Chopped  Steak 
w  'On l on  Gravy 
Roast  Potatoes 
Hi  red  Vegetables 
Tossed  t.reen  Salad  w'Dresslng 
Cottage  Custard  Pudding 
w/Rum  Sauce 
I  coffee  -  Milk 

Iced  Tea  w/Lemon  Slice 
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CADET  MESS  MENU 


Waak  fndrng 


1*.  October  .979 


H  H  1  \  -  f 

bowl  of  Strawberries 
Orange  Juice* 

Assorted  Dry  Cereal 
Wafflea  v/Maple  Syrup 
and  Merger int 
Crlap  bacon 
Vanilla  Ice  Cream 
Sugar  Doughnuts* 

Aaaorted  Jellies  -Honey 
Col  fee  -  Hot  Chocolate  -  Htlk 

Orange  Juice 
Aa sorted  Dry  Cereal 
Western  Omelet 
Cottage  Fried  Potatoes 
Orange  Muffin# 

Toast  -  Margarine 
Aaaorted  Jellies  *  Honey 
Coffee  -  Milk 


I  I  M  II 

M < ■  s i • a v  8  Oct  79 

Platter  of  Shaved  Ham 
w/Sllce  of  Cheese 
French  Pried  Onion  Ring* 

Sliced  Tomatoes  and  Lettuce  Leaves 
Rve  bread  -  Mayonnaise 
Heavenly  Hash  Ice  Cream  w/Conea 
Hawaiian  Punch 


T,  »s„av  4  Oct  79 

Vegetable  Soup  w/Crackera 

T una fish  Salad  w/Lcttuce  Leaves 

Cheese  Curia 

Bread  -  Mayonnaise 

Buccerscocch  Brownlee 

Bowl  of  Presh  Fruit 

Iced  Tea  v/ Lemon  Slice 

Milk 


111  N  M  K 

Roast  Top  Sirloin  of  beef 
w'pan  Gravy 

baked  Pom.  w  /  Sour  (ream 

hro<  .  ..1  i  s j  vara 

bread  ■  Margarine 

Hi  r b  I  e  Sneetiake 

Col  In  -  ‘.'Tange  Drink  -  Milk 


Roast  Loin  of  Pork  w/Pan  Gravy 
oven  Brown  potatoes 

Cardan  Paaa 

Marinated  Tomato  and  Cucumber  ' 
Kalian  Bread  -  Margarine 
Devil's  Food  Cske 
lottre  -  Lemon  Lime  Drink  -  Ml 


Orange  Jutca 

Assorted  Dry  Cereal 

Buttermilk  Pancakes 
w/Maple  Syrup  and  Margarine 

Brown  and  Serve  Sausage 

Soft  Rolls  « 

Assorted  Jellies  -  Honey 

Coffee  -  Milk 

WEDNESDAY  10  Oct  79 

Shrink  Chow  Mein  w/Water  Chestnuts 
and  Bamboo  Shoots 

Steamed  Rice 

Fried  Noodles 

Whole  Wheat  Bread  -  Margarine 

Cherry  Jelio  w/Sllced  Pears 

Chocolate  and  White  Milk 

Breast  of  Chicken  Kiev 
w.'wine  Sauce 

Masned  Potatoes 

Diced  Carrots  and  Peas 

Waldort  Nut  Salad 
w/Swcet  Cream  Dressing 

Dinner  Rolls  -  Margarine 
blueberry  Pie  ala  Mode 

Coftee  -  Fruit  Punch  -  Milk 

Grapefruit  Juice 

Orange  Juli e* 

Assorted  Drv  Cereal 

Flatter  of  Fried  and  Scrambled  Egcs 

Crun.b  Coftee  Cake 

Toast  -  Margarine 

Assorted  Jellies  -  Money 

Coffer  •  Milk 

THURSDAY  11  Oc  t  79 

Grilled  Chopped  Sirloin  Steak 
w/Bccf  Gravy 

Mashed  Potatoes 
|  Mi*.  d  Vegetables 
|  Colt  age  Chi cte  v/Frult 

Bread  -  Margarine 

Chocolate  fee  <  ream  -  Cookies 

Cherrv  Drink 

Firm  w/ Peppi-ronl 
and  Mosrati-lla  Cheese 

Corn  Chips 

Caesar  Salad 
w/ Lemon  Dressing 
"<>.>  Arm  (  ake 
(O.'J  -  Ml  U 

'  range  Ju ic  e 

»isor t r!  Drv  Cereal 

count rv  htcle  Scrambled  Eggs 

:  emnn  Muff  ins 

Toast  •  Margarine 

Assorted  Jellies  -  Honev 
olive  -  Mil* 

KRil.o  17  Oct  79 

oven  Broiled  Frankfurters 
w /Texas  Sauce  and  Chopped  onions 
bhoestring  Potatoes 

Mixed  Pickles  and  Olives 
t  rankturter  Rolla 

Row  1  of  Fresh  Fruit 

Ml  In  Shake  -  Milk 

New  England  Boiled  Dinner 
w/Hurserad  ish  Saui  »• 

Boiled  Potatoes 
‘.leaned  '  al  r.a,;. 
bunse l  >a i ad 

K.v  Bread  -  Hi r gar  me 
/*■’{•  1 1  Pie 

Coffee  -  MiJk 

Iced  Tea  w.’Lemon  Slue 

Apple  Juice  .  Grange  Juice* 
Assorted  Dry  Cereal 
F  ren : n  T.^ast  w/Maple  Svrup 
and  Margarine 
Cr:  t;  Ra.on 
Sweet  Rolls* 

Assorted  Jellies  -  Honev 
Coftee  -  Milk 


BRUNCH 


SATt  Kl'AY  lJ  UCt  79 
Platter  of  Fried  Beef  Liver 
w/Dnlon  Cravy 
Ms  shed  Potatoes 
Kernel  Corn 
Bread  -  Margarine 
Ice  Cream 

w/Strawberry  ToppinR 
j  Iced  lea  v/Lemon  Slice 

ftjjd  -ST&7Z 


Orange  Juice 
Assorted  Drv  Cereal 

upen  Toasted  Metropolitan  Sandwich  -  Scrambled  Eggs 

French  Fried  Potatoes 

Danish  Coftee  Ring  -  Margarine 

Bowl  of  Sliced  Peaches 

Assorted  Jellies  -  Honey 

Coffee  -  Hot  Chocolate  -  Mil* 


Hot  Sliced  Turkey  Breast 
w/Cravy 
Sage  Dressing 
iranberrv  Sauce 
Candied  Sweet  Potatoes 
Green  Beans 
Bread  -  Hi r  t;s r  1  nr 
Raisin  Pound  Cake 
Coftee  -  Apple  Julie  -  Milk 


Baked  Savor v  Meal  Krai 
w / Robe  r 1  bauc  e 
Rj  sso  le  Pot  atoas 
Brussels  Sprouts 
Pickles,  Celerv  and  Carrot  Sll 
Bread  -  Hargai  me 
Baked  Apple  w/Custard  Sauce 
Coffer  -  Milk 
Iced  Tea  w -  Lemon  Slice 
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CADET  MESS  MENU 


HKt  \  K I  \'  ! 

Orange  Juice 
Aaaorted  Orv  Cereal 
Chopped  Sirloin  Steak 
Fried  tKx» 

Corn  Hu f l lna 
To*  at  •  K<rgirtn>- 
Aaaorted  Jellies  -  Honey 
Co! lee  -  Milk 


Sliced  Feachea 
Orange  Juice* 

Aaaorted  Dry  Cereal 
Fruit  Filled  Crape* 
w'Haple  Syrup  and  Margarine 
Brown  and  Serve  Sauaage 
Sugar  Doughnut** 

Aaaorted  Jellies  -  Honey 
Coffee  -  Hot  Chocolate  -  Milk 


orange  Juice 
Aa«‘-r  r  I»r ’•  1  ere*  l 
i>iu-*e  Ueele' 
i. hipped  Spired  H*t 
C<'<  nanul  Sweet  Holla 
Toaat  -  Margarine 
Assorted  Jellies  -  H° 
of  fee  Milk 


•■r»pe  *'J»  ■  ■  range 

Assorted  Dev  Cere* i 

i  r  ea-  bop.ie  i  Be.  | 
v  1  ice  J  ‘fig* 


MONDAY  0ct  79 

Toiaato  Gunbo  Soup  w/Crackera 
Chicken  Salad  w/Sllced  Tooutoe* 
and  Lettuce  Leave! 

Ruffle  Chips  v/unlon  Dip 
Bread  -  Mayonnaise 
Ice  Cress  Float 


TfEST»*>  IB  0«l  79 

Baked  German  Sausage 
v/Sauerkraut 
Potato  Cakea 
Hard  Rolls  -  Margarine 
Bov  1  of  Fresh  Fruit 
Fig  Bara 
Grange  Drink 


Wednesday  17  0ct  79 
Mas  ican  Chill  con  Came  w/Rrd 
Kidney  Beans  and  Crackers 
Sreawed  Rice 

Shredded  Lettuce  w/Dreaatng 
Bread  -  Margarine 
Chocolate  Brovnlef 
Hava  lien  Punch 


rut  Ml>o  18  0< l  79 

Yankee  Bean  Soup  v/Cracker* 
Grilled  llaa  and  Cheeae  Sandwiches 
Potato  Disc* 

Dill  Pl<  kle  Spear* 

Me. ha  Sheet  Cake 
^herry  Dt ink 


thus  ■  19  VM  79 

Chicken  ► irv  w/Velovte  Sauce 

Cranberry  Sauce 

Minsinv  tints  v/Chjve  Butler 

French  Style  leas 

Bread  -  Margat  me 

Sherbet 

Chocolate  and  White  Mt  lk 


SATt  RD  AY 

.■lli’!  he e i  ji,.  Burgundy 
But  teen, i  Noodles 
.hit eh  Green  Beans 
Hard  Rolls  •  MarR.u  me 
Fruit  J.  llo 
<  of  let 

Iced  Set  j/ Lemon  Slice 

73csrr 

u  S|ul  71  LC  l  79 


.•.f,S  Mat  Art  'iue  w  Fr.,:llsh  Muff  I 


Tat  nr  Nugget  a 


•  1 1  er  for  -  on t mental  break  last  onlv 
MIM-  Si  Riper  T"  CHANG*'  WITW'H  N  TUI. 


Grilled  Pork  Chop  ala  Soublac 

Mashed  Potatoea 

Fordhook  Lina  Beana 

Bowl  of  White  Seedleaa  Crapes 

Whole  Wheat  Bread  *  Margarine 

French  Nut  Cake 

Coffee  -  Apple  Juice  -  Milk 


Cheeae  Ravioli  w/Tonwto  Sauce 
and  Grated  Cheese 
is. ited  Italian  Meat  Loaf 
Chef's  Salad 

w/011  and  Vinegar  Dressing 
Italian  Bread  -  Margarine 
Martha  Washington  Cake 
Coffee  -  Crape  Juice  -  Milk 


Platter  of  Fried  Flounder  Flleie 
and  Crabcakea  w/Chllt  Tartar 
Sauce  and  Letaon  Slice 
Roaat  Potatoea 
torn  on  the  Cob 
Spaniah  Coleslaw 
Bread  -  Margarine 
Peach  Tart  v/Topplog 
Coffee  -  Lewoaade  -  Milk 


Rellah  Tray 
Grll  led  Sirloin  Steak 
v  'Steak  Gravy 
Baked  Potato  w/Sour  Crania 
Ml *ed  Vegetables 
Kalian  Bread  •  Margarine 
Fruit  Pie 

Coffee  -  Orange  Drink  -  Milk 


Pitta  w  Sausage  and 
Mogiarr 1 1  a  Cheeae 

!*•  !'  ■'hip* 

Ant  1  p.is  t  o  Salad 
w  'I..1  r  1  l  Dressing 
"Go  A  nr,-  Cake 
RuO  l  Bert  •  Milk 


Filed  Chopped  Veal  Steak 
v/TooMto  Sauce 
Rice  PI  l.l  1 
Zucchini 

i.Tiopped  lettuce  u'Fretuh  Dressing 
Whole  Wlie.it  Bread  -  Margarine 


Roast  Brel  w/Pan  Gravy 

Ma she«l  Potatoes 

‘toci’ili'lnr  of  Vegetable* 

Pear  Salad 

Bread  -  Marg trine 

Hot  Fudj-.e  Sundae 

(  t  fee  -  **l  lk 

lce-‘  Tea  w.  Li-iron  -'ll.r 
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AVERAGE  DAILY  PROTEIN  INTAKE 


<70  70-99  >100 


AVERAGE  DAILY  PROTEIN  DENSITY 


PERCENT  OF  MRDA 


Figure  3.  Intake  Distribution  of  Average  Daily 
Protein  and  Protein  Density. 
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AVERAGE  DAILY  CALCIUM  INTAKE 
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Figure  4.  Intake  Distribution  of  Average  Dai Ly 
Calcium  and  Calcium  Density. 
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Figure  5.  Intake  Distribution  of  Average  Daily 
Phosphorus  and  Hiosphorus  Density. 
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Figure  9.  Intake  Distribution  of  Average  Daily 
Thiamin  and  Thiamin  Density. 
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Figure  10.  Intake  Distribution  of  Average  Daily 
Riboflavin  and  Riboflavin  Density. 


ERCENT  CF  PGPULAT'ON  PERCENT  OF  POPULATION 


Kretsch--42 


AVERAGE  DAILY  NIACIN  INTAKE 


<70  70-99  >100 
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Figure  11.  Intake  Distribution  of  Average  Daily 
Niacin  and  Niacin  Density. 
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TABLE  3 

Percentage  of  cadets  with  a  dietary  change  within  the  last  month 


Prescribed 


MALES: 


First- '80 

75.0 

8.3 

11.1 

5.6 

Second-' 81 

88.2 

2.9 

5.9 

2.9 

Third- '82 

66.0 

4.3 

27.7 

2.1 

Fourth- '83 

47.4 

31.6 

21.1 

0 

CWCP  Cadets 

14.3 

14.3 

57.1 

14.3 

FEMALES: 


First- '80 

75.0 

0 

16.7 

8.3 

Second- ' 81 

50.0 

11.1 

38.9 

0 

Third- '82 

58.3 

8.3 

33.3 

0 

Fourth- '83 

66.7 

16.7 

16.7 

0 

CWCP  Cadets 

37.5 

12.5 

50.0 

0 

♦Prescribed  diet  is 

defined  as  a 

diet  prescribed  by  a  doctor, 

dietitian,  etc.  It  does  not  include  self-prescribed  diets. 
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TABLE  6 

Total  energy  intake  by  day  of  the  week  and  sex  (mean  +  SD,  median) 


Males 

(kcal) 


Total  Energy  Intake 

Females" 


(kcal) 


Wednesday 

Thursday 

Friday 

Saturday 

Sunday 


3484  +  104V" 
(3337)  . 

4001  +  99 1A 
(40T2) 

3702  +  1148° 
(3522)  . 

4245  +  1814a 
(3772)  P 
3256  +  976^ 
(3033) 


2158  +  7341' 
(2039) 

2613  +  733a 
(2659) 

2379  +  863° 

( 2232 )  * 

2790  +  1030a 
(2738)  p 
2329  +  906^ 
(2134) 


TABLE  7 

Average  (5-day)  total  daily  nutrient  intake 
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TABLE  9 

Individuals  obtaining  specified  percentages  of  food  energy  from  fat 


Percentile 
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Total  dally  nutrient  intake  and  nutrient  intake  distribution  of  female  cadets  (5-day  average) 
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♦Folacin  (meg)  339  331  577  416  253  164  162  723 

♦Vitamin  B-12  (meg)  4.65  4.25  9.81 _ 5.83 _ 3.20 _ 1.61 _ 1.12 _ 15.5 

!i .i mi t.pri  fond  nutrient  composition  information  was  available  for  this  nutrient.  There  is  a  greater 
risk  of  the  calculated  value  being  underestimated. 


TABLE  12 

Two-by-four  factor  analysis  of  variance  of  average  total  daily  nutrient  intake  and  nutrient  density 
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TABLE  13 

Average  (5-day)  nutrient  density  of  food  Intake  (mean  quantities/ 1000  kcal  +  SD) 
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♦Limited  food  nutrient  composition  information  available  for  this  nutrient. 

JSignificantly  different  (p<.01)  from  female  value. 

fMedian  values:  thiamin,  0.61  mg;  riboflavin,  0.81  mg;  niacin,  8.2  mg;  ascorbic  acid,  49  mg; 
vitamin  B-6,  0.52  mg;  and  folacin,  132  meg. 


TABLE  14 

Average  (5-day)  nutrient  density  of  food  intake  by  energy  intake  quartile  for  male  cadets 
(mean  quantities/ 1000  kcal  +  SD,  median)  _ _ 
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Sodium  (rrg)  1123  +  181  1108  +  154  1065  +  148  1056  +  163 

(1149)  (1089)  (1100)  (1056) 

Potassium  (mg)  1000  +  148  960  +  105  968  +  113  983  +  110 

(1007)  (959)  (982)  (996) 


TABLE  14  (Continued) 

Average  (5-day)  nutrient  density  of  food  intake  by  energy  intake  quartile  for  male  cadets 
(mean  quantities/ 1000  kcal  +  SD,  median) 


Kretsch 


■58 


/> 

i 


'00 


00 


00 


00 


co 


fH  r — \  O  ' — '  O  ' — ■*  ■ 

+  |oo  +  |S  +  Ic2  +|^  +  l& 

^  •  •  C**  ** — ' 

OJ  H  CO  O  N  O  H  wCO 
t«  '-'S  ^  •  00 

0-  •  •  00 


o 

00 


05 

CD  ^ 

+  |S  +  |£n  +  |r>  + 

•  •  V— 1 ' 

o  o  in  ^cc 

o  ^  ^ 

•  05 


o 

eg 

CD 


I/O 


'00 

o 


CO 

i/o  t'  id  i/o 

£~d~d~co~S~ 

+  In  +  |$  +  |“  +  1°.  4- $ 
(0  •  •  00  s— ' 
OSHhOhOO-iJ 


<» 

id 


00 


o 


'05 

o 


05 


in 

3 


't  CD 

eg  cm  to 


'  O  •—*  O  \  CM  ^  r-N 

,-h  05  ,co  ,oo  .eg 

+  H  +|io  +|oo  +  |  •  +  |^ 


00 


00 


CD  O  O  O  05  wCD 
'  <d  — ■■  0)  ^ 

•  00 

o 

' — X 

8 

■ — ' 

a 


<: 

c 


8 

c 


•H 

£ 

H 


8  3 
-  3 


>  0) 

ctf  £ 

rH  h 

<H  0 

Q  <H 

5  2 

os  £ 


8 

N-/ 

o 

c 

4-> 

•H 

> 


CO 

T> 


CM 


V" 

A 


a; 

4-i 

<4-1 

■r^ 

T3 


C 

00 

H 

CO 


V* 

I 

5 

■\ 


I 


s 


N. 


8 


m  4 

« 


Average  (5-day)  nutrient  density  of  food  intake  by  energy  intake  quartile  for  female  cadets 
(mean  quantities/ 1000  kcal  +  SD,  median) 
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Sodium  (mg)  1165  +  182  1134  +  174  1165  +  135  1066  +  164 

(1177)  (1121)  (1143)  (1096) 

Potassium  (mg)  1051  +  175  954  +  143  990  +  137  1017  +  114 

(1051)  (977)  (900)  (1002) 
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